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Siro Kurita* : Life history of Dryopteris Xhakonecola Kurata 

^ y -iy ^ y (D. x hakonecola) (1958) K. i. ^ 7 y ^ (D. 

uniformis) ^ i> y y (D. dickinsii) t X ^ tL 

y-rvy 2n = 164 or hyX^-i Kt:', 1 f@©IS^ 

(Kurita, 1962; Mitui, 1966; Hirabayashi, 1967) 0 t: 
X)m^it87~95%(DM^X^^V (Shimura, 1962), LfcEf^ftit*a6^7j;L» 

i/so, (Momose, 1967)o 

y iX y ^ 2ii = 82 

5o of 0 1 {@©ISi^© 5 4n 8 

f@^)3^^Lt32f!Sl0 2n iDM^ ttj:^ (Kurita, 1965; Mitui, 1965; Hirabayashi, 1969) „ 

(Momose, 1967)o 

$tfi k $ fifz'-' :i-ir d X> y d Hirabayashi (1969) LX 0 , 

M—^moi^MKiol^X [3211 + 1001:] 2n = 164 

b+7°i=''f FYciLTio L ^ ^ i> y ^ X 9 ^Ltc k't^M^ 

^ ^ L'dld-^ i><Dy:'S^o L}d^L—yjX'l,X, ^'=i + + +;J^-+-v ^©IST(t+r©18~36^ 
k'f'?) Shimura (1962) 

$-+, ®^iil974;^©^r, —+ + +> A 

ib 3 m i'i; k'Mhfc^^Filfi^ A © -> ^ Ctc 

%©i i)Lfcii>XL.cD$iSk^h^ + Lib-^ 

LlTi't^©lt:l't;'i)^o 

L, a't©f¥Lo^Lis^fflt--tgsw«@^ii^L7co 
^fiI©ll^i'-$l'L-r]t, 15=+r^4?+F ©JPiimff^ffll'fCo Efp|#:©tl 

lOf^K^m Lfzy / ~ 0. 2% 9 cm ©-< 

FymrLO, Ii;i43^©^ib7£t;^,ir'^FcML 20°C~25°C ^Cfl 

®L7c'f A-rt'C'^#^so>!:7i;-,7co 

* +^Laboratory of Phylogenetic Botany, Faculty of Science, Chiba University, 
Chiba. , ,.‘ . 
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le-SMCM, 

.8-SMC a^' J: (O^mo 9~15-SMC a OH o ©a ^ ^ i A't ?> o 

<16-SMCa> 7 9 filflBlSdU 0 ^''^ L, 

“OOlg^OM-ot 16{@0 2n © 

2 m'^^Pfomi-^wco 1 

( 01 . 4)0 LfcA^oA, ^r^§,r 

^©*§ 2^''T»]g$K?)o tf^, 

^hbO^^UtUt^b^iWM'^H^o ^otcib, 

6 H:dWM'^h^ L, 2 - i K J:^ '> 

—o©flS^©$rt©®7-©i[^l:64f@l!utIif£ b, 
^©At$%Ad^$t (01.5)o 

< 8 -sMc a> - <Dmx\mmmM(Dm 400 4 n 

fcsmo SMC Ot b, SMC r/£?)Ltfj©^^|^fCA'HAo< CAA 2 

CA?) r ):yi:< , i|frM^1i©^§3?)Afc:KtJ©ttAl!l!^L'CAt/-i:- 
o©^ifi;?)©t:'2|)^-) (01. Do r 5 Cfc 4n © SMC It 2n © SMC J; Oit 

^ (01.2)o -©^zifg^^^o SMC 
||-*^''|!i©fj ~ 4'ffll-fcV'Ait 164{@© 

(02)o cot D-LA8{@©SMC^^ib32f@©2n^^JtoA)IS^D«$A2. (01. 

6 ; 0 3 )o 

<9~15-SMCa> iA.ttfj)zELAll'0©a©4’Fflia‘t:-^ b , I' < '0;5^©MSd'^ 
WfiSc^ 0 1. 3 it O-MX, 

l^©4>SS~MAafe?)D, A^$©^A-oD 7®©»it 4n b, 

b ©p^ • 'J^n-ooMgitJilHIgJl^jSrAlfcbtc^© hh^o 0—fla^© 5 
tti?)eiMS©At b, 1;% 9~15-t:'^?)%©AD©a't;'^:5o 

32 i; 64 ©tfralA'^Jl^ iti;;?) ^©A^^l'o 

3 A A 7 i, 7 ictoHA C;He>Ho©a©^K^'Ad'^!±llE-t?)^lS^A?) i,16- 
SMCaA^S%i« <fi(j80%r)lL, oist:-9~15-SMCa-t:'*^0 8-SMCait-<tK 
X2^1;irxi>^fzo 

% oit” ib i LAI'?, Sfslr WtKfz Htt© 16- 

SMCaA, 

$A7t|ISit^t4©.t;?)!S^^dHt (Walker, 1962)o ^ivi^h^X, 

AA7 Li. 7-^ 7 7 7 -A-t. 7 ■> A©f|fiA'^ ?,0tgttitdHt b ^ 

—'A- — XT’'/7"y, 'fV^X, Dryopteris borreri fsiiiCO 

v" A©HE2H?l^,ilSc)iiSi'Ji % 3 t'A A 7 L i. 7 in A C>KtiADi:ilfi^©a/5'#H't'?, t b 
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Fig. 2. A spore mother cell of 8-SMC type sporangium at diakinesis, showing 164 bivalent 
chromosomes. 


it, Manton (1950) ic t 0 §)! ^ KX V'fco 

“Developmental type” cO 1 , 2, 

Manton (1950) (D type 2 ^ ;5o tfz type 

(Kanamori, 1971), fh 'y ^ ^, -r =.-y (Hirabayashi, 1974) fj; if % i: 
CD Kurita (1967) %^ A ^ A ^ 16-SMCMi 

:8-SMC S0flS^?!mLTt'?);6s C:.Jx ^ ;t^ A ^ A ^ 

0, 8-SMC 16-SMCS(D-?:JaJ; 0 it y-YM o Diplazium 

stenochlamys it 8 -SMC 16-SMC M 

P>50%t^-i (Bir, 1971)o 

Fig. 1. Sporogenesis of D.xhakonecola. 1. Formation of restitutive nucleus. 2. Two types of SMC 
in a sorus. 3. Nine spore mother cells at the first meiotic division from 9-15-SMC type sporangia. 
4. A spore mother cell of 16-celled sporangium. The first meiotic metaphase, showing multiva- 
lents, bivalents and univalents. 5. Young spores in a 16-SMC type sporangium. 6. Young di- 
plospores in a 8-SMC type sporangium. 
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Shimura (1962) f:: J;Vida et al. (1970) 
Cheilanthes catanensis t:'|^ Lfci 5 1- 8-SMC 

inti:?) 

7c Sb< 9~ 

15-SMCS[©IS'?W“r:'4£i:7c%0O—i5%^^L7c7cfe't:-^;5 5o 4^6-121^0 

1, 2), 

#:<k7i;2) (04.3)0 30~40«fi9r7c% 

i < *? tM $tt, ^ ^ ^‘t'-lj'rilS^i'A^ apical notch 

^^l--L'ii01'-i£l^fj^ft;i7i;?)(0 4. 4)o >1 - t -> Al¥r#:to, 

“Aspidium type” “C^)?) (Nayar and Kaur, 1971)o /ij'li)l^i'C7co7c%0«l 
^<D'0A^U cushion 

Kanamori (1972) Pteris ^ Diplazium 't;-|| 
^LAl'?)]IS2^|3apical processi::;li?M't’^ %<Ofch 5o i 

|!iltA2i^t{I»i% J;i^-<^4©rjt:R-t:5 (05.1, 2)o ioMl-»L7c%©' 

A-it±^ i fj: o 7c 1 Ut?g'?SftA^{£T LA 

1'2) i 2^|ij^#:Ar{t Lli Ll£>> 

r ^ 2 (0 5 . 3) „ 

fiLOMSitMMISJ: 9ltSd^r/L$ <^7£a'l i7£^AL'0, Ld^%fe*^faLA 
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li^i s^ U±(D Zti)^ b^^X, Kurata (1958) ©JIIS Lfc i 5 ^^ -f tt ^ i> 
^ ^ ax ^ V X X tX:^ ^ X ^ ^ X'(DBMX^ b nJtgfeBS V 'O L, 1^}-—Pf 

mm^'^i^w.'XM'^bbbmm.xhbo 0419 , 

^ -^^io X-^fs:E tnM—'^<Da-^ # b i 


Fig. 4. 1 and 2. Early stages of development of gametophytes, 16 days old. 3. A tcmahawk- 

shaped gametophyte, 29 days old. 4. The primary prothallium having an apical notch, .35 days 
old. 
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t<D^it^ h P F';5'^^s6fco 

t'\ Lovis (1977) t'^l/i 


Fig. 5. 1 and 2. Development of the secondary prothallium, 78 days old. 3. An apogamous embryo 

on 6 months old secondary prothallium is indicated by arrow. 4. 3 years old sporophyte. 
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Summary 

The life history of Dryopteris xhakonecola Kurata (in Journ. Geobot. 7: 13, 
1958) was studied. Kurata (1958) supposed it to be a hybrid between D. dickinsii 
and D. uniformis. 

The meiosis of this fern was examined by Hirabayashi (1969), and he re¬ 
ported its high irregularity. He observed 32 bivalents and 100 univalent chro¬ 
mosomes at the first meiotic metaphase. 

Sporogenesis of this fern, however, is very complicated in my material. 
There are three types of sporangia in a sorus. Most of sporangia contain 16 
spore mothor cells (16-SMC type). Sporangia of this type do not produce any 
fertile spores. The meiotic division in these sporangia is very irregular as 
observed by Hirabayashi (Fig. 1.4). A little under 2% of sporangia can produce 
fertile spores. Regularly 8 spore mother cells are contained in this type of 
sporangium (8-SMC type) and they give rise to 32 bilateral spores (Fig. 3). 
At the first meiotic division, 164 bivalent chromosomes are counted (Fig. 2). 
As in the root-tip cells, approximately 164 somatic chromosomes are observed, 
and the nuclei in such spore mother cells are the product of restitution. The 
formation of restitutive nucleus occurs at ana-telophase of the 4th archesporial 
cell division. The rest (about 20%) of sporangia is fundamentally abortive or 
semiabortive, and contains 9 to 15 spore mother cells resulted from the imperfect 
restitution (Fig. 1.3). 

About 7% of randomly collected spores germinate on the culture media 
(0.2% agar in 1/10 th strength Knop’s sol.) at 20-25°C. The early develop¬ 
mental process of gametophytes is identical with “Aspidium type” sensu Nayar 
and Kaul (1971). No cushion is formed, however, and a projection of 3 to 10 
cells wide grows out from an apical notch. This thallus-like projection develops 
into irregularly lobed secondary prothallium (Fig. 5.1 and 2). After 5 months, 
apogamous embryos are formed on the marginal area of the prothalli, and they 
develop into normal sporophytes, secondary//, xhakonecola (Fig. 5.4). So, this 
fern is not a temporary hybrid but an agamospecies. 
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2'MM<0 Addendum r C. OlO^l^firitl 
If, i tc-oft: 2 

laUTJo'^fcl'o Jb5C)S^tJ'i'tl968i'::i’t Ut •o'fc;6s System 

Baranova (1972) U, L'tU'hffjIS.li 0 anomocytic 

paracytic 

hypanthium 

KLMO^M'y -opsida Magnolio- 

psida, Liliopsida 

Magnoliales It 3 oolfi-tifi; 0, Magnoliales, Laurales, llliciales Kfs:^o 
Picrodendraceae tt b >7 

Batales it Capparales < tti 5'^U, Gyrostemonaceae % 5'O'fo 
Proteales it Fabaceae <D~f'^ t <> 

Theligoniaceae it Rubiaceae CD E ft 0 S o 
Daphniphyllaceae it Hamamelidales CDifi^^ $'^'To 
Saccifoliaceae Gentianaceae <Dtts:^ icjg < „ 

Callitricaceae, Hydrostachyaceae Hippuridaceae cdH$ 4^4 Lamiales 

<D'k>hK- Callitrichales 

Bromeliales h Zingiberales ^ Zingiberidae i L Commelinidae (D^hK-'^'XVf 

So (Itjill 'XX) 
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